Bioactivity of xerogels as modulators of osteoclastogenesis mediated by connexin 43.
In order to investigate the effects of different degrees of bioactivity of xerogels on connexin 43 (cx43) signaling of osteoclasts a cell culture approach was developed. Cells isolated from peripheral blood mononuclear cells were cultured in combination with the xerogels and were harvested for further investigations on day 1, day 5, and day 10. By means of quantitative PCR increased cx43 mRNA levels and coincident decreasing mRNA levels of the calcium sensing receptor, TRAP, and Cathepsin K were detected with increasing bioactivity of the xerogel samples. Additionally, osteoclasts cultured on tissue culture plates were used to perform principle investigations on cell differentiation by means of transmission electron microscopy, life cell imaging, and immunofluorescence, and the results demonstrated that cx43-signaling could be attributed to migration and fusion of osteoclast precursors. Therefore, the positive correlation of cx43 expression with high xerogel bioactivity was caused by proceeding differentiation of the osteoclasts. Finally, the presently observed pattern of cx43 signaling refers to strong effects regarding bioactivity on cx43-associated cell differentiation of osteoclasts influenced by extracellular calcium ions.